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Abstract. We present new, high angular resolution images of HD 199143 in the Capricornus association, ob- 
tained with the adaptive optics system ADONIS+SHARPII at the ESO 3.6m Telescope of La Silla Observatory. 
HD 199143 and its neighbour star HD 358623 (separation ~ 5' away) have previously been imaged with adaptive 
optics. For each star, a companion has been detected in the J and K bands at respective separations of 1.1" and 
2.2" (Jayawardhana & Brandeker 2001). Our new photometry of HD 199143 B suggests that it is a M2 star and 
that the presence of circumstellar dust proposed by Van den Ancker et al. (2000) is no longer necessary. We show 
that the 12 /im flux detected by IRAS previously interpreted as an IR excess, can be explained by the presence 
of the late-type companion. 
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1. Introduction 

During the last few years, the nearby young stellar as- 
sociations have become important targets for studying 
disk evolution and planet formation (Jayawardhana & 
Greene 2001). Indeed, their proximity (typically closer 
than 100 pc) makes them ideal to observe the close cir- 
cumstellar environment. Their youth (around 10 Myr) im- 
plies that planets may have already formed and that cir- 
cumstellar disks may be optically thin and show evidence 
of spatial structure such as rings and gaps. The recent 
observations of the TW Hydrae Association (Kastner et 
al. 1997; Webb et al. 1999) or the Tucana Association 
(Zuckerman et al. 2000; Zuckerman et al. 2001a) have 
revealed the existence of low-mass companions or cir- 
cumstellar disks in these young and nearby open clus- 
ters. These detections are crucial to constrain the cur- 
rent models of proto-planetary systems formation and evo- 
lution. Searching more deeply into the close circumstel- 
lar environments of known associations and prospecting 
for new open clusters is clearly needed. The two physi- 
cally bound stars HD 199143 and HD358623 have recently 
been presented as a new possible young association (the 
Capricornus Association), located at ~ 48 pc and aged 



at ~ 10 Myr (Van den Ancker et al. 2000). They also 
have been associated recently to the Beta Pictoris Group 
by Zuckerman et al. (2001b). Spectroscopic observations 
have revealed the presence of ultraviolet and IR excess for 
HD 199143 which were attributed to the presence of an 
accretion disk around an hypothetical T Tauri-like com- 
panion. 

To test these interpretations, high resolution imaging 
was needed. The first adaptive optics (AO) observations 
of the Capricornus association were carried out on 2001, 
May 31" 1 and June 1 st . Two companions were resolved 
around both HD 199143 and HD 358623 (Jayawardhana 
& Brandeker 2001). In the case of the binary system 
HD 199143, the (J - K = 1.37) color observed for 
HD 199143 B was attributed to the likely presence of a 
circumstellar disk. We present in this paper new results 
in J, H and SK (short K) bands for this source, which 
lead to a different interpretation of the spectral type of 
HD 199143 B and the possible existence of a circumstellar 
disk around this companion. 
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Fig. 1. Left : ADONIS image in J band of HD 199143 A and 
B (the pixel scale is 50 mas). Right : Resulting image obtained 
with the MISTRAL myopic deconvolution algorithm. 



2. Observation and data reduction 

The observations were conducted at the La Silla 
Observatory on the 3.6m telescope on 2001, June 2 nd and 
3 thd and October 28 th and 29 th . The AO system ADONIS 
combined with the SHARPII camera was used to observe 
HD 199143 in the near infrared broad bands J, H and SK. 
A plate scale of 0.05"/pixel (field of view of 12.8" x 12.8") 
was chosen. In June, about 100 frames were taken with in- 
dividual integration times of 0.4 s in J, 0.3 s in H and 0.3 s 
in SK with a seeing ranging from 0.85" to 1.5" in V band. 
In October, we obtained 100 frames of 0.2 s in H and SK 
and 100 frames of 0.3 s in J under good seeing conditions 
(stable at 0.9"). 

The reference star HD 198420 was observed to esti- 
mate the PSF in each band during both periods. We also 
observed the stars S055D, S294D and S209D, taken from 
the HST photometric standards catalog, to estimate the 
PSF and obtain the near IR photometry of HD 199143 A 
and its companion HD 199143 B. 

The data were corrected from detector and sky 
background effects (bias, fiat-fielding and badpixels cor- 
rection). Then, the myopic deconvolution algorithm 
MISTRAL (Fusco et al. 1999, Conan et al. 2000) was used 
to obtain the flux ratio and the separation of the system 
HD 199143. MISTRAL allows the restoration of both the 
object and the Point Spread Function (PSF). This tech- 
nique is called "myopic" deconvolution because it accounts 
for the uncertainties and variability of the PSF through 
the use of several images of a reference star. The a priori 
knowledge of the object structure (multiple star) is also 
used. Fig. [j] presents the result of the deconvolution on J 
band images. 

3. Results and comparison to previous data 

Based on the observations obtained in October 2001 (un- 
der the best photometric and seeing conditions), we de- 
rived the photometry of HD 199143 A and its companion 
HD 199143 B in J, H and K bands. To obtain the pho- 
tometry in K band, we had to consider a correction factor 
to convert the flux from SK to K for both stars. We took 



into account the spectral transmissions of both filters and 
the difference of spectral type between the science object 
(F8V star HD 199143 A and M2 star HD 199143 B) and 
an A0V star. In both cases, this factor was smaller than 
0.004 magnitude and therefore neglected. The separation 
between the two components was estimated by MISTRAL 
at 1.074 ± 0.004" (consistent in J, H and K for observa- 
tions of June and October 2001). The new photometric 
results are reported in Table [l]. The contrasts between 
HD 199143 A and B during the three AO observations 
are also compared in Table Jayawardhana & Brandeker 
(2001) used the myopic deconvolution algorithm IDAC for 
their data set. For HD 199143 A, our results are consistent 
with the values obtained by Jayawardhana & Brandeker 
(2001) respectively J = 6.23 ± 0.04 and K = 5.90 ± 0.03 
if we consider our photometric uncertainties of 0.04 mag- 
nitude. These results are also consistent with the pho- 
tometric values derived for unresolved observations of 
HD 199143 presented by Oudmaijer et al. (2001). 

But, interestingly, the contrasts we measured between 
HD 199143 A and B at J band are significantly differ- 
ent from those measured by Jayawardhana & Brandeker 
(2001) as we will discuss in the next section. 

Table 1. Photometry of HD 199143 A and B (October 
2001). 



Sources 


J 


H 


K 




(mag. 


) (mag 


•) (mag.) 


HD 199143 A + B 


6.19 


5.90 


5.82 


HD 199143 A 


6.27 


6.02 


5.95 


HD 199143 B 


8.95 


8.35 


8.14 



Table 2. Comparaison of actual contrast observations be- 
tween HD 199143 A and B. 



Epoch AJ 


AH 


AK 


Dec. Algo. 


01/06 (a) 3.25 ±0.04 




2.21 ± 0.03 


IDAC 


02/06 (b) 2.67 ±0.05 




2.16 ± 0.02 


MISTRAL 


29/10 (c) 2.68 ±0.03 


2.33 ±0.01 


2.19 ±0.02 


MISTRAL 



a (Jayawardhana & Brandeker 2001) 
b (this paper) 
c (this paper) 



4. Discussion of contrast estimation 

In the case of HD 199143 B, our photometry pre- 
sented in Table p] is different from the one presented by 
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Jayawardhana & Brandeker (2001) as we found a signif- 
icant difference of contrast in J band. This difference is 
supported by the results obtained in June and October 
2001. Instrumental effects can be dismissed because the 
observations were taken with the same instrumental con- 
figuration (ADONIS+SHARPII) on the ESO 3.6m tele- 
scope. Uncertainties in our photometric measurements 
cannot be the source of this 0.57 magnitude difference 
since our K-band measurements are in perfect agreement 
between the two observation dates (02/06 and 29/10). 
Moreover, the J and K band contrast measurements that 
we obtained between HD 358623 A and HD 358623 B are 
consistent with the results of Jayawardhana & Brandeker 
(2001) as presented in Table ||. In this case, the separation 
between the two components is estimated at ~ 2.2" and 
is more favorable for the deconvolution. We propose to in- 
vestigate the two causes which may be responsible for this 
discrepancy: the variability of the stars and the two my- 
opic deconvolution algorithms used IDAC and MISTRAL. 

Table 3. Comparaison of actual contrast observations be- 
tween HD 358623 A and B. 



Epoch 


AJ 


AK 


Dec. Algo. 


01/06 (a) 


1.81 ±0.08 


1.67 ±0.06 


IDAC 


02/06 (b) 


1.75 ±0.06 


1.67 ±0.05 


MISTRAL 



a (Jayawardhana & Brandeker 2001) 
(this paper) 



4.1. Variability or flaring 

A first explanation might be the photometric variability 
of one or both stars in this sytem; this phenomenon is 
relatively frequent for young T Tauri stars. However, 
Carpenter et al. (2001) have observed near-infrared 
photometric variability of Classical and Weak T Tauri 
stars toward the Orion A molecular cloud. The mean peak 
to peak amplitudes they detected were ~ 0.2 magnitude, 
less than the present difference of 0.57 magnitude. In 
addition, even if the case of a flaring star is considered, 
a variability observed in J band would also be expected 
in K band which is not the case. Consequently, it is un- 
likely that this difference originates from stellar processes. 



4.2. Deconvolution algorithms 

The discrepancy of the J band photometry is present be- 
tween two distinct data sets deconvolved with two differ- 
ent deconvolution algorithms MISTRAL (that we used) 
and IDAC (used by Jayawardhana & Brandeker (2001)). 
We first investigated the difference in the image quality 
of both observations as shown in Fig. 0. Jayawardhana 



& Brandeker (2001) kindly shared their data to conduct 
this analysis. The AO correction in their observations is 
low compared to our data (due probably to worse weather 
conditions). Our observations are then more favorable to 
perform myopic deconvolution and deduce the photometry 
of HD 199143 B (see Table [|). If we perform deconvolution 
with IDAC on our observation, the results are consistent 
with MISTRAL deconvolution results (see Table [§). 

In the unfavorable case of a low AO correction, 
we can still perform deconvolution but the regularisa- 
tion on the PSF and the object needs to be done cau- 
tiously. The results obtained with MISTRAL and IDAC 
on Jayawardhana & Brandeker (2001) observations are 
also presented in Table |^ and show that this regularisation 
seems to be responsible for the discrepancy in J band. 




Fig. 2. Left : ADONIS images in J and K band of 
HD 199143 AB obtained by Jayawardhana & Brandeker 
(2001). Right : ADONIS images we have obtained in J and 
SK. The images are scaled to the same pixel scale (35 mas) 
and the same integration time (Is). 



5. Astrophysical results 

5.1. HD 199143 A 

With our new photometric measurements, we have inves- 
tigated the evolutionary status of HD 199143 A. Fig. |^ 
shows the colors of HD 199143 A overplotted on the 
isochrones provided by Baraffe et al. (2002). We thus de- 
rive the two possible stellar parameters of this star. The 
results are presented in Table [|. 

These parameters are consistent with an expected F8V 
spectral type (Schmidt-Kaler et al. 1982; Van den Ancker 
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Table 4. MISTRAL and IDAC results compared for 
the observations obtained by Jayawardhana & Brandeker 
(2001) in (01/06) and our observations in (29/10) in the 
case of HD 199143. 



Epoch AJ 


AK 


Dec. Algo. 


01/06 (a) 3.25 ±0.04 
01/06 (a) 2.73 ±0.1 


2.21 ±0.03 
2.14 ±0.1 


IDAC 
MISTRAL 


29/10 (c) 2.72 ± 0.05 
29/10 (c) 2.68 ± 0.03 


2.25 ±0.05 
2.19 ±0.02 


IDAC 
MISTRAL 



(Jayawardhana 
(this paper) 



Brandeker 2001) 



et al. 2000). The age found for HD 199143 A is older than 
18 ± 2 Myr when compared to the estimation reported 
by Jayawardhana & Brandeker (2001), but in reasonable 
agreement if we consider the uncertainty of the color mea- 
surements and of the stellar model we used. If we consider 
the evolutionary tracks Mr versus J — K and Mh ver- 
sus J — H which most constrain the age of HD 199143 A, 
we see that this object is likely to be aged of 25 Myr. 
However, an age of 31 Myr is still possible according to 
the uncertainties. We then considered both ages to derive 
the stellar parameters presented Table ||. 

5.2. HD 199143 B 

From the color analysis proposed by Jayawardhana & 
Brandeker (2001), HD 199143 B appeared to be extremely 
red. They attributed the strong J — K color of 1.37 mag- 
nitude to an IR excess caused by a circum-secondary disk 
around HD 199143 B, as first suggested by van den Ancker 
et al. (2000) based on 12 fim IRAS excess. Our more re- 
cent observations (Table [l]) fail to support the need for 
this interpretation as HD 199143 B is significantly less 
red (J — K = 0.81). As we suppose that the components 
HD 199143 A and B are coeval, the HD 199143 B age is 25 
or 31 Myr. Using the evolutionary model of Baraffe et al. 
(2002), we derived the stellar parameters for HD 199143 B 
as for HD 199143 A. The results are presented in Table [|. 
These values are consistent with the IR colors of a M2 star 
according to the color table given by Kenyon et al. (1995). 
The presence of circumstellar matter is no longer needed 
to explain the color measurements of this object. 






Fig. 3. Comparison of evolutionnary tracks given by Baraffe et 
al. (2002) representing absolute Magnitudes versus colors with 
the measurements of HD 199143 A (circle) and HD 199143 B 
(triangle). Uncertainties on the colors measurements are also 
overplotted. We supposed that the system was located at 48 pc 
with no extinction (Van den ancker et al. 2000; Jayawardhana 
& Brandeker 2001). 



6. Origin of the 12 fim excess 

If a circumsecondary disk is no longer needed to explain 
the near-IR observations of HD 199143 B, one question 
is still unsolved: what is the source of the 12 /xm excess 
detected by Van den Ancker et al. (2000) from IRAS data? 
In their spectral analysis, Van den Ancker et al. (2000) 
fitted the optical measurements of the HD 199143 A±B 
by a single Kurucz spectra (T e // = 6200K and log g = 



4.3). Extrapolating this spectrum to IR wavelengths, they 
deduced the existence of an IR excess only at 12 /im of 
0.24 ± 0.04 Jy. At 25, 60 and 100 ^m, respective upper 
limits of 0.12, 0.12 and 0.3 Jy were obtained from IRAS 
data. 

If we now consider that HD 199143 is a binary system 
with a F8 primary star and a M2 companion, the spec- 
tral contribution of the two stars can be adjusted using 
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Table 5. Stellar parameters derived from the isochrones 
provided by Baraffe et al. (2002) for an age of 25 Myr and 
31 Myr. 





A 


;e of 25 Myr 






Source 


M 

( M ) 


(K) 


log(g) 


L 

(L Q ) 


HD 199143 A 
HD 199143 B 


[1.2,1.3] 
[0.57, 0.6] 


[5770, 5990] 
[3622, 3651] 


[4.17,4.29] 
[4.46,4.45] 


[2.18,2.23] 
[0.08, 0.09] 






A 


je of 31 Myr 






Source 


M 


(K) 


log(g) 


L 

(£q) 


HD 199143 A 
HD 199143 B 


1.3 

[0.6,0.62] 


6046 

[3661, 3683] 


4.28 

[4.51,4.50] 


2.24 

[0.08, 0.09] 



optical and near-IR measurements. Fig. |4| shows Kurucz 
(1991) spectra of a 5900K star for HD 199143 A and of 
a 3600K star for HD 199143 B. Their sum and observed 
measurements (circles) are also plotted. If we compare the 
sum of the two spectral contributions of HD 199143 A and 
HD 199143 B to the IRAS measurement at 12 ^m, the IR 
excess is no longer obvious. Indeed, considering the un- 
certainty on the IRAS flux, the spectral sum of the two 
components is consistent with the value of 0.24 ± 0.04 Jy. 
Therefore, the IRAS 12 /im observation can be explained 
by a late spectral type for HD 199143 B. Hence, the pres- 
ence of dust in this system is no longer necessary to explain 
near-IR and mid-IR measurements. 



10.00 f 




0.1 1,0 10.0 100,0 

Wavelength [^m] 



Fig. 4. Observed fluxes of HD 199143 A and B in optical, 
near-IR and mid-IR (circles) compared to Kurucz spectra of a 
5900K star, of a 3600K star and of their sum. 



7. Conclusions 

We have presented new adaptive optics images of the 
binary system HD 199143 AB from the Capricornus 
Association. They confirm the two components of this 
source, as resolved by Jayawardhana & Brandeker (2001), 
but return a different contrast in J band. We discussed the 
possible causes of this difference (photometric variability, 
AO correction, deconvolution algorithms). By comparing 
the results obtained with ID AC and MISTRAL deconvolu- 
tion techniques, we found that the data are consistent with 
observations obtained under good AO correction. For less 
favorable conditions, the regularisation of the PSF and/or 
the object in the deconvolution process is critical and may 
be responsible for the discrepancy between the two algo- 
rithms on the observations of Jayawardhana & Brandeker 
(2001). 

Our new results confirm the F8 spectral type of 
HD 199143 A but derive different characteristics for its 
companion HD 199143 B. From our observations, we have 
deduced that HD 199143 B is more likely to be a M2 star. 
From the evolutionnary model of Baraffe et al. (2002), we 
have derived the stellar parameters for the two stars and 
found an estimation for the age of the system between 
25 Myr and 31 Myr, slightly higher than Jayawardhana & 
Brandeker (2001). We have also found that the IR excess 
at 12 /im is no longer needed because the spectral sum of 
the components HD 199143 A and HD 199143 B was con- 
sistent with the IRAS flux of 0.24 ± 0.04 Jy. Consequently, 
we conclude that the existence of the late-type companion 
HD 199143 B can explain the present near-IR and mid-IR 
observations. 
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